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At the present time, great interest is focused on new sources of special or uncommon fats and oils that are different from those of traditional fruits and oilseeds, and obtained through mild treatment or cold processing, with the purpose of obtaining natural or virgin oils that maintain their natural composition. Three areas are searching for these new resources, food technology for the development of functional foods, the gastronomy business, which feels the necessity to offer to consumers new and exotic plant oils, and the pharmaceutical and cosmetic industry, which is involved in the new line of dietary supplements and cosmetics using natural ingredients, rich in bioactive compounds [1] . As a consequence, research is increasing in native seeds and fruits from Asia, Africa and Latin America, the last of which is probably one of the richest zones of the world in natural products. Different publications have appeared in the literature in the last few years with information about the fatty acid composition and bioactive compounds present in the oils extracted from some exotic and uncommon fruits and seeds, for example forty native North Vietnamese seeds, Passiflora from Uganda, hybrid Hibiscus and Moringa oleifera from Pakistan, and Tea Seed oil from Iran, China, Turkey and Korea [1] [2] [3] [4] [5] .
In Latin America, research in this area has been more limited. Earlier, we examined oils extracted from some native, adapted and wild seeds, such as Gevuina avellana, Rosa moschata, Cynara cardunculus, Sophora macrocarpa, S. tetraptera sensu R., Quenopodium quinua, Prosopis tamarugo, Passiflora edulis, Cucurbita foetiddisima, and different Prunus seeds [6] . Information about palm oil from the Amazon region of Brazil and some natives foods of South America have been published [7] [8] [9] .
In Chile, we have reestablished this research due to the interest in the development of virgin avocado oil, Hass variety. The present study is dedicated to the characterization of the oils extracted from the seeds of three native fruits from North and South America, which are highly consumed by the populations of Mexico and Chile as Nopal (Tuna) (Opuntia ficus-indica), Cherimoya (Chirimoya) (Annona cherimola), and Papaya (Carica papaya, C. pubescens and C. candamarcensis).
Tuna, nopal and chumbera are common names for Opuntia ficus-indica (Cactaceae). The plant grows in either arid or semiarid zones, with very low rainfall. The fruit is a sweet juicy drupe, with a large amount of seeds in the flesh; the peel is thick, with small thorns on the surface. The color can be green, orange, pink or deep purple [10] [11] [12] [13] .
Cherimoya is called chirimoya in Spanish (Annona cherimola). It is a big tree; the fruits are also big, with a mean weight close to 500 g, and a range from 300 g to 1.5 kg or more. The peel is green and very thin; the flesh is white with a special texture, sweet and very aromatic. The seeds are deep brown and dispersed in the flesh [14] [15] [16] .
Papaya is native to the warm regions of North, Central and South America, from Mexico to Chile. After the discovery of the Americas, papaya was spread to different parts of the world. Brazil, Mexico and India are the main commercial producers. In Chile, papaya is either Carica pubescens or C. candamarcensis, (mountain papaya), which is quite different from tropical papaya (C. papaya), which grows in Brazil, Colombia, Ecuador and Mexico [15] . Chilean papaya fruit is small, with an average length of 12 cm. The peel and flesh are quite yellow, with a firm texture, very aromatic and with a high content of papain, this being the reason why the fruits must be eaten either boiled or canned, and not raw as tropical papaya. The seeds are a light brown in color and located in the central part of the fruit.
All these three fruits are very common and appreciated in Chile; they are consumed raw, except papaya, as juices, in ice cream, and as combined fruits and desserts. The seeds are not utilized and our interest is to use them as raw materials for obtaining new special plant oils [16, 17] .
Experimental
Fruit samples were collected directly in the production zones of Chile. For nopal, four batches were obtained in the fifth region, 32º -35º latitude south, for cherimoya (cherimoya) and papaya, four batches were collected in the fourth region, 29º -32º latitude south. Carbohydrates by the Antrona Spectrophotometric Method [18] . The fatty acid composition was determined by GLC; methyl esters were prepared according UNE 55-037-73, and phytosterols were determined by GLC UNE 55-019-84.
A description of the fruits and seeds is in Table 1 , and the seeds chemical composition is in Table 2 . According these results, papaya seeds with 32.5% fat, appeared to be the more promising source of new plant oil, followed by cherimoya seeds with 18.5%, and then nopal seeds with 5.5%. This last value is close to the literature value of 6.2% [19] . Nopal seeds presented the highest content of fiber (81%), followed by cherimoya seeds (42.3%). The most balanced composition was that of papaya seeds with 27% protein, 32% fat, 17% carbohydrates, 17% fiber, and 6% ash. [6, 20] . According to their fatty acid compositions, these three Latin American oilseeds, nopal, cherimoya and papaya, Chilean variety, show considerable potential as new sources of special plant oils. The percentages of different triglycerides present in the three oilseeds are shown in Table 4 .
Linoleic acid is predominant in the TG species of nopal oilseed, in concordance with its high linoleic acid content; in cherimoya oilseed, the TG species reflect the fatty acid composition, with a wider distribution compared with nopal oilseed. For papaya oilseed, in accordance with its fatty acid composition, oleic acid is the main TG species, together with other species in which oleic and linoleic acids are present.
The tocols and phytosterol contents of the three native oilseeds (mg/kg) are presented in Tables 5 and  6 , respectively. The results show that the main tocol in the three oilseeds was γ-tocopherol; this is considered to be a good antioxidant. According to the total tocal content, papaya oilseed presents the highest amount, with 384 mg/kg, considering the contribution of α-and δ-tocopherol, both close to 40 mg/kg, plus the minor presence of α-tocotrienol and β-tocopherol. α-Tocopherol is also present in nopal and cherimoya oilseeds in small amounts (15-16 mg/kg). For nopal oilseed, δ-tocopherol represents 95.5% of the total tocol. Avocado oil, Haas variety, and olive oil contain mainly α-tocopherol (mean 150 and 180 mg/kg, respectively) [20] .
Combining the fatty acid composition and tocols content, the most naturally protected oilseed was that obtained from papaya seeds, followed by nopal and cherimoya oilseeds. This was confirmed by the Oil Stability Index (OSI) determination at 110ºC, with the following induction times: papaya oilseed 21 h, nopal oilseed l6 h, and cherimoya oilseed 5 h.
The total amount and distribution of phytosterols in the three oilseeds studied was completely different. Nopal oilseed had the lowest value of 3092 mg/kg and papaya oilseed the highest of 5474 mg/kg; cherimoya oilseed was in the middle with a value of [4] . The second one in importance was stigmasterol. For nopal oilseed the yield was 818 mg/kg (26%) and for cherimoya oilseed 691 mg/kg (19%). Campesterol represented between 8 to 13% of the three oilseeds. Papaya oilseed presented the highest content of total phytosterols, including 8% ∆ 5 -avenasterol and, in addition, 4% ∆ 7 -avenasterol. For nopal oilseed, 61.4% β-sitosterol, 16.5% campesterol, 4.2% stigmasterol and others 6.2% have been reported [21] . For cherimoya oilseed, 60% β-sitosterol and close to 20% of stigmasterol have been recorded, values which fit with our data [23] . As a reference, virgin avocado oil, Hass variety, presented a higher total phytosterol content of 7370 mg/kg, compared with these new plant oils [20] .
Conclusions -According to fat content, fatty acid composition and bioactive compounds, such as tocols and phytosterols, papaya oilseed can be considered as a very promising new source of special plant oil for different applications, showing also high stabibility, followed by cherimoya and nopal oilseeds.
Cherimoya oilseed presented a good balance among the three fatty acids groups, compared with the other two oilseeds studied. Nopal oilseed has a high content of the essential linoleic acid.
